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ABSTRACT: 

PURPOSE: To provide an inexpensive developing device capable of 
accurately 

detecting toner density. 

CONSTITUTION: Developer in a housing 41 1 is stirred and carried with a 
spiral shaft 41 3 having screw blades 41 4. A permeability sensor 440 for 
detecting toner density pierces the side wall 41 1 a of the housing 41 1 . A gap B 
between a screw blade part 41 4B on the downstream side of a screw blade part 
41 4A and the inner wall surface 41 1 b of the housing 41 1 is set narrower than a 
gap A between the sensor surface 440a of the sensor 440 and the screw blade 
part 41 4A to which the surface 440a is opposed. Since the screw blades 414 is 
not brought into contact with the sensor surface 440a, the gap between the 
sensor surface 440a and the screw blades 414 is made narrow and the 
replacement 

of the developer at this part is accelerated. 
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[JP,07-253705,A] 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the developer for developing the toner 

image formed in the photo conductor. 

[0002] 

[Description of the Prior Art] In image formation equipment, in order to obtain a good 
transfer picture, it is required to manage the toner concentration in a developer with a 
sufficient precision. For that purpose, the toner concentration in the development 
container of a developer is detected correctly, and it is necessary to control the toner 
amount of supply from a toner hopper etc. based on this. 

[0003] The permeability sensor is used as what detects the above-mentioned toner 
concentration. The thing it was made to circulate a developer is offered by on the other 
hand rotating the spiral shaft made of resin which has a **** wing in recent years as a 
developer stirring method in the development container in image formation equipment. 
[0004] 

[Problem(s) to be Solved by the Invention] When the above-mentioned permeability 
sensor was applied to the thing of a developer stirring method with this spiral shaft, there 
was the following problem. That is, if the clearance between the above-mentioned 
permeability sensor and the crowning of the screw-thread wing of a spiral shaft is large, a 
developer becomes easy to pile up in a clearance, consequently detection precision will 
worsen. For example, when the above-mentioned clearance was set as 1mm in a certain 
model, since detection precision is bad, toner supply becomes superfluous, and toner 
concentration became deep too much. Then, in order to improve detection precision, it 
was desirable that the developer of the perimeter of a permeability sensor made it easy to 
narrow the above-mentioned clearance and to be exchanged, but when the above- 
mentioned clearance was narrowed, the rotation deflection of a spiral shaft etc. ****ed 
owing to, the crowning of a wing contacted the permeability sensor and there was a 
problem of damaging a permeability sensor. 

[0005] Then, dimensional accuracy is raised to a spiral shaft through the metal core bar, 
and although controlling a rotation deflection is also considered, now, a manufacturing 
cost becomes high. Although the contact to the permeability sensor by the **** wing is 
avoidable on the other hand if the sensor side of a permeability sensor is hollowed rather 
than the internal surface of housing of a developer and is arranged, a developer piles up 
in the hollow part and the detection precision of a permeability sensor worsens also in 
this case. Therefore, a sensor side needs to have projected whether it is flat-tapped to the 



internal surface of housing. 

[0006] This invention is made in view of the above-mentioned technical problem, and 
aims at offering the cheap developer which can detect toner concentration with a 
sufficient precision. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, invention concerning claim 1 Housing and the spiral shaft which is arranged in 
this housing at one wall surface of housing, and parallel, and has the **** wing which 
rotates and stirs a developer, In the developer containing the permeability sensor which 
****s in the condition of having avoided that penetrate a housing top Norikazu wall 
surface, and a sensor side becomes depressed from a top Norikazu wall surface, counters 
with a wing, and detects the permeability of a developer The clearance between the 1st 
part of the above-mentioned **** wing and the housing top Norikazu wall surface which 
counters this is characterized by being set up more narrowly than the clearance between 
the sensor side of a permeability sensor, and the 2nd part of the screw-thread wing of the 
part which counters this. 

[0008] Invention concerning claim 2 is characterized by setting up more greatly than the 
outer diameter of an at least one-roll part and the remaining parts the outer diameter of 
the 1st part of the above-mentioned **** wing in a developer according to claim 1. 
[0009] 

[Function] According to the configuration of invention concerning claim 1, the clearance 
between the 1st part of a **** wing and one wall surface of housing which counters this 
Since it is set up more narrowly than the clearance between the sensor side of a 
permeability sensor, and the 2nd part of the **** wing which counters this when a spiral 
shaft causes a rotation deflection, the 1st part of a **** wing contacts a housing top 
Norikazu wall surface — the deflection beyond this of a spiral shaft — a variation rate will 
be regulated. Therefore, the 2nd part of a **** wing does not contact a permeability 
sensor. Consequently, it can become possible to **** with a permeability sensor and to 
narrow the clearance between the 2nd part of a wing, substitution of the developer in a 
clearance part can be promoted, and the detection precision of toner concentration can be 
raised. 

[0010] According to the configuration of invention concerning claim 2, the same 
operation as invention which relates to claim 1 by small modification of setting up the 
outer diameter of the 1st part of a **** wing greatly in at least one-roll phase-splitting 
pair can be done so. And it does not become the hindrance of stirring conveyance of a 
developer. 
[0011] 

[Example] The accompanying drawing which shows an example below explains to a 
detail. The developer as one example of this invention is used for the copying machine as 
image formation equipment shown in drawing 2 . The optical system 3 for carrying out 
the lighting scan of the manuscript laid on ** manuscript installation plate 2 inside the 
body 1 of a copying machine, and leading the reflected light from a manuscript to the 
photo conductor drum 42 with reference to this drawing, ** The imaging section 4 
imprinted in a form after developing the electrostatic latent image formed in the photo 
conductor drum 42 with a developer 41, ** 51 drew out the above-mentioned form from 
the medium tray 61 in the form hold section 6 at the feeding time of a cross-section 



semicircle configuration, and it let the imaging section 4 pass, and has the form 
conveyance section 5 discharged on the discharge tray 56 within the body of a copying 
machine. 

[0012] The body 1 of a copying machine was supported free [ relative rotation ], equips 
the surroundings of the predetermined rotation axis m formed in the edge to the lower 
unit 7 divided by the bottom casing 71, and this lower unit 7 with the up unit 8 divided by 
the upper casing 81, and consists of the so-called clamshell type with which rotation 
closing motion of the up unit 8 is carried out to the lower unit 7 of thing. 
[0013] Optical system 3 illuminates a manuscript with the fluorescent lamp 39 with 
reflecting plate 38 fixed to 1st migration frame 3 A. The 6th mirror 36 is minded [ the 4th 
mirror 34 fixed to the 1st mirror 31 fixed to 1st migration frame 3 A, the 2nd mirror 32 
fixed to 2nd migration frame 3B and the 3rd mirror 33, a lens 37, and 3rd migration 
frame 3C in the reflected light from a manuscript and the 5th mirror 35, and ] one by one. 
It leads to the photo conductor drum 42. 

[0014] As the imaging section 4, the electrification charger 43, a developer 41, the 
imprint charger 44, and cleaning equipment 45 are arranged around the photo conductor 
drum 42 at this order. After this imaging section 4 carries out image formation of the 
manuscript image to the peripheral face of the photo conductor drum 42 charged in 
homogeneity and forms an electrostatic latent image with the electrification charger 43, it 
develops the electrostatic latent image concerned in a toner image with the developer 41 
containing the development container 410, imprints a toner image in a form with the 
imprint charger 44, and collects residual toners with cleaning equipment 45. 
[0015] The form conveyance section 5 at the above-mentioned feeding time which pulls 
out one sheet of form at a time from a medium tray 6151, The conveyance roller 52 
which sends the manual paper feed section 60 or the form from a medium tray 61, Main 
driving roller means 53a and follower roller means 53b which constitute a resist means 
53 to dash the tip of the form conveyed with the conveyance roller 52, and to make the 
form concerned stand by temporarily, It has the fixing section 54 established in the toner 
image imprinted by the form, and the discharge roller means 55 of a pair. 
[0016] With reference to drawing 3 which is the sectional view of a developer 41, the 
above-mentioned developer 41 has the spiral shaft 413,513 of the pair for developer 
stirring in HAUJINGUNGU 41 1 of the development container 410. With reference to 
drawing 1 which is a partial cross-section flat surface, the spiral shaft 413is****ed 
around axis 41 3 A, and has the wing 414, and a rotation drive is carried out. In drawing 1 , 
a developer is conveyed along the direction of white **** mark D to right-hand side from 
left-hand side. 

[0017] With reference to drawing 1 and drawing 3 , the permeability sensor 440 for 
detecting the toner concentration in the development container 410 is arranged at side- 
attachment-wall 411a of housing 411. The thing using the magnetic resistance element, 
the hall device, etc. as a permeability sensor 440 can be illustrated. With reference to 
drawing 1 and drawing 3 , the above-mentioned permeability sensor 440 has penetrated 
housing 411, and the sensor side 440a has projected only few amounts of protrusions (for 
example, about 0.5mm is desirable.) than internal- surface 41 lb of side-attachment-wall 
41 la. or [ in addition, / that sensor side 440a is flat-tapped with internal-surface 41 lb in 
the worst combination of a dimensional tolerance in order to avoid such a thing since a 
developer piles up in a hollow if sensor side 440a may become depressed from internal- 



surface 41 lb in the worst combination of a dimensional tolerance even if it has set up so 
that it may project ] — or it is desirable to set up so that a minute amount protrusion may 
be carried out. 

[0018] Moreover, with reference to drawing 1 , the path of screw-thread wing part 414B 
as the 1st part located in the downstream of the toner conveyance direction of this screw- 
thread wing part 414A is greatly set up only for the one-roll part rather than the path of 
sensor side 440a of the above-mentioned permeability sensor 440, and screw-thread wing 
part 414A as the 2nd part which counters. Thereby, it is set up so that the amount B of 
clearances between **** wing part 414B and internal-surface 411b may become small 
from the amount A of clearances between **** wing part 414A and sensor side 440a 
(that is, it is possible to be A>B, for example, to set A as 0.5mm, and to set B as 0.4mm 
or less.). In fact, the dimensional tolerance of the above-mentioned each part article is 
beforehand set up so that above-mentioned A>B may be attained also in the worst 
combination of dispersion in dispersion in the dimensional tolerance of each part article. 
[0019] According to this example, even if the spiral shaft 414 causes a rotation 
deflection, when **** wing part 414B contacts internal-surface 411b of housing 41 1, the 
deflection stroke beyond this of the **** wing 414 will be regulated. Therefore, **** 
wing part 414A does not contact sensor side 440a of the permeability sensor 440. 
Consequently, it becomes possible to be able to become possible to **** with the above- 
mentioned sensor side 440a, and to lessen the amount A of clearances between wing part 
414A (for example, to set A as about 0.5mm), to be able to promote substitution of the 
developer in this clearance part, and to be able to raise the detection precision of toner 
concentration, as a result to perform accurate toner concentration control, and — without 
it raises especially the dimensional accuracy of components for this - the easy 
configuration of only setting up the amount of clearances - cost — it is cheaply 
realizable. 

[0020] without it becomes the hindrance of stirring conveyance of a developer by small 
modification that only an one-roll part sets up more greatly than the remaining parts the 
outer diameter of **** wing part 414B especially - cost — the detection precision of 
toner concentration can be raised cheaply. In addition, this invention is not limited to 
each above-mentioned example, and may be made to enlarge relatively the outer diameter 
of**** wing part 414B by two volumes exceeding an one-roll part. 
[0021] Moreover, the screw-thread wing of a spiral shaft can be made into a fixed path, 
can make a part of internal surface of housing able to project, and can also adjust the 
above-mentioned clearance. In addition, modification various in the range which does not 
change the summary of this invention can be performed. 
[0022] 

[Effect of the Invention] contacting the wall surface of housing, before a **** wing 
contacts a permeability sensor when a spiral shaft causes a rotation deflection according 
to invention concerning claim 1 - the deflection beyond this of a spiral shaft - a 
variation rate will be regulated. Therefore, as a result of a **** wing's not contacting a 
permeability sensor, it becomes possible to **** with a permeability sensor and to 
narrow the clearance between wings, and substitution of the developer in a clearance part 
can be promoted by this, and the detection precision of toner concentration can be raised, 
as a result accurate toner concentration control can be performed, and ~ without it raises 
especially the dimensional accuracy of components for this - the easy configuration of 



only setting up a clearance — cost - it is cheaply realizable. 

[0023] According to invention concerning claim 2, the same operation effectiveness as 
invention which relates to claim 1 by small modification of setting up the outer diameter 
of a **** wing greatly by at least one roll can be done so. And it does not become the 
hindrance of stirring conveyance of a developer. 



[Translation done.] 



